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To  Our  Clients: 


This    summary    is    an    excerpt    from    a    full    research    report,  Software 

Productivity,  issued  as  part  of  INPUT'S  Information  Systems  Program  (ISP).  A 

complete  description  of  the  program  is  provided  at  the  end  of  this  Executive 
Overview. 

If  you  have  questions  or  comments  about  this  report,  please  call  INPUT  at 
(415)  960-3990  and  ask  for  the  Client  Hotline. 


REPORT  ABSTRACT 


Systems  development  productivity  tools,  ranging  from 
applications  development  tools,  software  maintenance  tools, 
and  fourth/fifth  generation  languages  to  data  base  manage- 
ment systems,  have  been  and  continue  to  be  developed.  The 
quality,  variety,  and  use  of  such  tools  have  all  increased  over 
the  past  five  years,  but  there  is  serious  doubt  as  to  whether 
hardware/software  performance  has  improved. 

This  is  primarily  due  to  two  things:  productivity  is 
only  being  targeted  at  the  code/language/data  base  level 
rather  than  at  the  systems  level,  and  little  or  no  attention  is 
being  paid  to  the  quality  and  use  of  information,  e.g.,  the 
emphasis  is  on  code  and  data  production  rates  rather  than 
whether  the  data  is  useful  or  the  code  is  efficient. 
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A. 


SOLUTIONS-A  COMMUNICATIONS  GAP 


•  The  solutions  to  the  productivity  problem  are  quite  different  for  the  develop- 
ment staff  and  for  end  users. 

The  development  staff  has  traditionally  depended  on  computer  lanuages 
and  data  base  management  systems  to  improve  productivity  in  devel- 
oping computer  applications.  Currently,  the  emphasis  is  on  4GLs  and 
relational  DBMSs. 

The  primary  productivity  tools  of  end  users  are  word  processing 
packages  and  spreadsheets.  While  DBMSs  are  included  in  integrated 
packages,  users  do  not  utilize  them  for  any  significant  portion  of  their 
work.  The  impact  of  user  productivity  tools  has  primarily  been  on 
calculators  and  typewriters. 

•  The  major  problem  continues  to  be  a  significant  communications  gap  between 
the  development  staff  and  end  users.  The  development  staff  feels  the  end 
users  do  not  understand  the  complexity  of  what  they  are  asking  for  and  in  any 
case  must  be  controlled  by  standards,  access  hierarchies,  and  security,  while 
the  end  users  ask  only  for  data  so  they  can  do  what  they  want  with  it.  There 
is  a  major  conflict  between  top-down  versus  bottom-up  systems  design,  and 
there  is  chaos  in  computer/communications  networking,  especially  at  the 
departmental  level. 

•  It  appears  apparent  that  there  Is  currently  little  reason  to  believe  that  the 
central  development  staff  with  its  large  mainframe  orientation  and  the  end 
users  with  their  PCs  are  developing  applications  which  can  be  effectively 
integrated  into  systems  that  will  be  of  maximum  benefit  to  their  common 
company  or  organization. 


©1986  by  INPUT.  Reproduction  Prohibited. 


INPUT 


EXHIBIT  11-1 


INPUT 


SOLUTIONS  -    A  COMMUNICATIONS  GAP 


DEVELOPMENT 
STAFF 

END 
USERS 

Productivity 

Tools 

Required 

•  4GLs 

•  Relational 

U  b  Mo 

•  Etc. 

•  Word 
Processing 

sheets 

•  Etc. 

Design 
Approach 

Top-Down 

Bottom-Up 

Need 

Control 

Data 

UlSSSd 


-  2  - 


©1986  by  INPUT.  Reproduction  Prohibited. 


INPUT 


UPSIDE  DOWN 


Past  INPUT  research  into  productivity  has  indicated  that,  in  order  to  have  o 
truly  productive  environment  for  developing  systems,  it  is  necessary  to 
establish  the  following  priority  sequence: 

One,  there  must  be  a  commitment  to  quality. 

Two,  end  users  must  be  involved  in  the  development  process. 

Three,  there  must  be  broadbased  management  of  development  projects. 

Four,  effective  personnel  must  be  assigned  to  the  project. 

Five,  the  right  tools  must  be  selected  based  on  both  the  nature  of  the 
project  and  the  personnel  who  have  been  assigned. 

Past  research  disclosed  (and  current  research  confirms)  that  primary  emphasis 
is  being  placed  on  tools  and  little  attention  is  being  given  to  quality.  The 
"productivity  pyramid"  has  been  turned  upside  down  by  the  "distributed 
systems  development"  environment  which  has  been  created  by  the  use  of  PCs, 
micro/mainframe  links,  information  centers,  prototyping,  and  the  general 
confusion  concerning  networking  and  "connectivity." 

The  typical  "solutions"  attempted  therefore  contribute  to  the  problem  in  this 
topsy-turvy  environment.  They  are  essentially  short-term  solutions  with  long- 
term  impacts,  which  do  not  focus  on  either  quality  or  end-user  involvement 
and  which  ultimately  add  to  the  list  of  long-term  concerns  to  be  resolved. 
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C  BACKWARDS 


•  Besides  being  "upside  down"  in  our  approach  to  productivity  improvement, 
there  are  those  who  believe  that  we  are  going  about  computer/communica- 
tions network  development  "backwards." 

•  A  prominent  computer  industry  executive  has  been  quoted  as  stating  that  we 
have  been  literally  going  about  networking  backwards  by  "buying  a  lot  of 
computers  and  then  trying  to  tie  them  together."  The  solution  recommended 
was  to  "build  the  network  first  and  hang  the  computers  on  later." 

•  This  type  of  reasoning  fundamentally  says  that  rather  than  concentrating  on 
standalone  and/or  loosely  coupled  data  processing  applications,  the  emphasis 
should  be  on  information  flow  between  and  among  humans,  organizations,  and 
computers.  It  is  difficult  to  argue  with  this  bit  of  wisdom,  and  one  of  the  case 
study  companies  in  this  study  seems  to  have  had  substantial  success  by 
concentrating  on  network  development  and  worrying  about  specific  applica- 
tions later. 

•  This  type  of  approach  is  foreign  to  most  central  IS  departments  which  are 
large  mainframe,  central  data  base-oriented  in  their  approach  to  systems 
development.  Going  about  network  development  in  a  straightforward  manner 
has  not  been  characteristic  of  either  vendors  or  those  responsible  for 
computer  systems  development. 
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D.  PRODUCTIVITY/PERFORMANCE/PROBLEMS 


•  INPUT  believes  that  true  productivity  (either  of  the  enterprise  or  in  the 
systems  development  process)  must  be  measured  by  performance  at  four 
levels: 

The  hardware/software  level  which  includes  the  cost  of  all  hardware 
and  software  on  both  an  investment  and  ongoing  (operational)  basis  and 
the  throughput  of  the  system  in  terms  of  productive  work. 

The  human/machine  dyad  which  measures  the  combined  cost  of  the 
human  and  machine  and  the  resulting  output  the  dyad  is  able  to 
achieve. 

The  work  unit,  an  organizational  (rather  than  geographic)  entity,  which 
includes  the  cost  of  interpersonal  communications  and  overhead 
activities. 

The  institutional  level  which  can  be  the  classic  "bottom  line"  or  other 
suitable  measure  of  achieving  goals  and  objectives  in  a  cost-effective 
manner. 

•  These  levels  are  interrelated,  but  maximization  at  one  level  does  not  neces- 
sarily have  positive  impact  on  the  other.  (For  example,  lines  of  code  or 
quantity  of  paper  produced  at  the  human/machine  dyad  may  or  may  not  have 
positive  impacts  on  the  other  performance  levels.) 
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E.       PRODUCTIVITY  PLAN 


•  It  is  INPUT'S  conclusion  that  the  IS  function  needs  a  productivity  plan  which 
rights  the  productivity  pyramid  by  establishing  priorities  that  emphasize 
quality  and  performance  at  all  four  performance  levels.  The  answer  to 
improved  productivity  is  not  throwing  more  hardware  and  software  at  business 
problems  and  assuming  that  computerized  solutions  are  the  total  answer. 
Quick  and  dirty  systems  development  in  order  to  meet  schedules  and  turn 
projects  over  for  maintenance  are  counterproductive. 

•  It  is  necessary  to  get  end  users  involved  during  all  phases  of  the  systems  life 
cycle  for  ail  major  projects  and  not  view  end-user  computing  as  a  convenient 
way  of  keeping  down  end-user  demands  while  the  development  teams  work  on 
the  really  important  projects.  The  active  participation  of  both  user  and 
executive  management  in  all  phases  of  major  development  projects  should  be 
encouraged,  and  both  end  users  and  management  should  share  the  commitment 
to  quality  which  is  the  foundation  of  any  productivity  improvement  plan. 

•  The  attraction,  motivation,  management,  and  retention  of  effective  personnel 
should  be  of  primary  concern.  Most  competent  IS  management  recognizes 
that  throwing  bodies  at  productivity  problems  is  counterproductive  and  can 
actually  take  longer  and  produce  inferior  systems.  The  temptation  to 
constantly  grow  the  organization  is  not  necessarily  an  integral  part  of  a  good 
productivity  plan. 

•  The  right  tools  to  establish  a  truly  productive  environment  become  secondary 
if  attention  is  given  to  the  more  fundamental  aspects  of  a  productivity 
improvement  program.  There  is  no  shortage  of  good  tools,  but  the  quest  for  a 
magical  solution  to  the  entire  productivity  problem  can  result  in  substantial 
wasted  effort. 
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F.       REQUIREMENTS  BY  PERFORMANCE  LEVEL 


•  The  IS  department  must  concern  itself  more  with  the  use  and  quality  of  data 
and  information  at  the  various  performance  levels  which  contribute  to  a 
productive  environment.  At  the  hardware/software  level,  more  attention 
must  be  given  to  performance  monitoring  and  the  impact  of  the  tools  used  to 
develop  systems  on  the  operational  characteristics  of  those  systems.  The  IS 
function  must  accept  responsibility  for  establishing  a  productive  hard- 
ware/software environment  and  not  become  overly  dependent  on  the  current 
solutions  provided  by  outside  vendors. 


•  At  the  human/machine  dyad  level,  the  IS  function  has  a  responsibility  to 
provide  education  and  training  in  the  effective  use  of  the  tools  chosen.  The 
first  thing  which  will  be  necessary  is  to  convince  PC  users  that  their  PC  tools 
are  not  "applications"  and  that  there  are  elements  of  both  programming  and 
data  base  management  disciplines  which  must  be  applied  when  using  them. 

•  At  the  work  unit  level,  IS  must  become  familiar  with  the  company  flow  of 
information  (mostly  paper  systems  and  procedures)  and  help  users  understand 
the  quality  of  the  data  and  information  they  receive  from  the  central 
computer  facility.  IS  must  provide  leadership  in  educating  work  units  on 
systems  concepts  and  in  the  major  technological  change  from  paper  to 
electronic  media. 


•  At  the  institutional  level,  data,  information,  and  knowledge  must  be  under- 
stood and  qualified  in  terms  of  content,  integrity,  and  use.  The  ability  to 
recognize  the  difference  between  information  and  knowledge  is  of  primary 
importance.  Before  building  knowledge-based  systems,  it  is  necessary  to 
identify  knowledgeable  people. 
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G.       RECOMMENDED  CHANGES  OF  DIRECTION 


•         INPUT  recommends  that  the  IS  function  broaden  the  scope  of  its  vision  and 
activities. 

Emphasis  must  be  shifted  from  data  processing  (computer)  applications 
to  information  flow  within  the  organization. 

Productivity  must  be  measured  not  by  the  quantity  of  data/information 
produced  but  by  the  quality. 

Rather  than  automate  current  office  processes,  the  processes  them- 
selves must  be  improved  and  better  understood. 

Gradually,  the  emphasis  on  information  must  give  way  to  the  identifi- 
cation of  knowledge  and  the  information  which  is  necessary  to  improve 
and  create  new  knowledge. 

The  IS  function  must  change  from  being  application  builders  to 
becoming  data/information/knowledge  architects  (which  is  another  way 
of  saying  that  systems  personnel  must  understand  the  business  they  are 
in). 

The  whole  purpose  of  computer  systems  is  to  improve  productivity,  and 
the  systems  developers  must  become  productivity  consultants  to 
management  in  the  broadest  sense  of  the  term;  in  other  words,  at  all 
four  performance  levels. 
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INFORMATION  SYSTEMS  PROGRAM  (ISP) 


ISP:  Meeting  Ttie  Challenges  of  Today's  IS  Role 

INPUT'S  Information  Systems  Program  (ISP)  helps  IS  executives  to  meet  the  strategic,  tactical 
and  operational  challenges  faced  in  today's  and  tomorrow's  information  systems  environment: 


Strategic 

V 

Cost  Containment 

V 

Government  Deregulation 

V 

Non-Traditional  Competitors 

Tactical 

V 

Cost  Containment 

V 

Information  Delivery 

V 

Integrating  IS  and  Corporate  Planning 

Operational 

V 

Improving  Productivity 

V 

Cost  Containment 

V 

Improving  Information  Delivery 

ISP  is  a  comprehensive  program  of  research-based  studies,  informative  client  meetings,  and 
continuous  support  services.  ISP  is  simple,  affordable  and  effective. 

Continuous  Services 
...strategic  Issue  Studies 

You  will  receive  six  Strategic  Issue  Studies  conducted  by  INPUT  in  1986.  The  studies  address 
user  requirements,  buying  patterns,  IS  organization  expenditures  now  and  in  future,  case 
studies  and  more.  Topics  of  research  for  1 986  are: 

•  IBM  Operating  Systems  Strategies 

•  Network  Services  Directions 

•  Distributed  Processing  Services 

•  Departmental  Software 

•  Distributed  Processing  Sen/ices:  The  New  Telecomputing  Environment 

•  Software  Productivity/Applications  Development  (tentative  topic) 

•  Systems  Integration  (tentative  topic) 

INPUT'S  Strategic  Issue  Studies  provide  the  customized  information  you  need,  at  a  fraction  of  the 
cost  of  proprietary  research. 
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...IS  Executive  Meetings 

INPUT  will  conduct  informative  one-day  seminars  in  conjunction  with  each  Strategic  Issue 
Study  you  select.  Find  out  at  these  valuable  meetings  how  other  IS  executives  are  meeting  today's 
challenges,  and  how  they  are  gearing  up  for  tomorrows.  For  your  convenience,  INPUT  will  hold 
meetings  on  both  the  east  and  west  coasts  of  the  U.S. 

The  one-to-one  exchange  of  experiences  and  information  with  your  peers  provided  by  INPUT'S  IS 
Executive  Meetings  allow  you  to  make  decisions  based  on  reality  ~  not  industry  hype. 

...IS  Industry-Sector  Analysis  and  Forecast 

This  "reference  study"  is  crucial  to  successful  IS  budgeting  and  planning.  Based  on  a  multitude 
of  interviews  with  key  educational  IS  organizations  as  well  as  eight  other  industry  sectors, 
INPUT  will  present  hard  data  on  IS  spending,  budgets,  and  more.  With  this  study  you  will  know 
-  on  an  industry-by-industry  basis: 

•  Forces  driving  IS  direction,  issues,  objectives 

•  Top  management  perception  of  IS  and  organizational  issues 

•  Impact  of  future  technology 

•  IS  role  in  end-user  computing  (equipment  acquisition,  software  develop- 

ment, training,  maintenance,  security) 

•  New  applications 

•  IS'  corporate  contribution 

0  Distribution  of  corporate  computing  expenses  (distributed  vs.  central 
vs.  end-user) 

•  Budget  distribution  (personnel,  hardware,  computer  services,  communi- 
cations, software,  maintenance) 

•  And  morel 

INPUT'S  IS  Industry-Sector  Analysis  and  Forecast  is  the  baseline  of  sound  IS  budgets  and  plans. 


...IS  Client  Hotline:    Continuous  Planning  Support 

INPUT'S  senior  Information  Systems  consultants,  knowledgeable  about  the  issues  and  challenges 
that  face  IS  managers  and  planners,  are  available  to  you  each  and  every  day.  Answers  to  your  IS 
questions  or  a  discussion  about  current  industry  events  that  may  impact  your  firm  are  as  close 
as  your  telephone. 

For  planning  support  whenever  you  need  it,  simply  call  any  of  INPUT'S  three  U.S.  research 
offices  (California,  New  Jersey  or  Washington,  D.C.).  In  addition,  all  clients  have  direct  access 
to  INPUT'S  ISP  consultants  via  voicemail.  Through  this  effective  service,  clients  can  pose 
questions  at  anytime  during  the  day  or  night  and  receive  rapid  response. 


INPUT'S  IS  Client  Hotline  provides  the  exact  information  you  need,  when  you  need  it. 
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...The  Information  Center 

INPUT  maintains  information  on  more  than  4,000  information  industry  vendor's  products  and 
services,  more  than  300  industry/application  files,  and  subscribes  to  more  than  140  different 
industry  publications  through  its  Information  Center.  This  valuable  resource  is  available  to  all 
clients  through  direct  use  or  through  the  IS  Client  Hotline. 

INPUT'S  Information  Center  --  tracking  the  development  and  growth  of  the  information  industry 
for  more  than  a  decade,  providing  up-to-the-minute  information  on  technology,  monitoring  the 
performance  of  both  IS  and  vendor  organizations  -  provides  the  facts-based  foundation  you 
need  for  effective  planning. 


STANDARD  DELIVERY 

As  a  client  you  will  receive  up  to  two  copies  of  all  reports,  materials  and  services  described 
above  for  twelve  consecutive  months.  You  may  send  up  to  four  attendees  to  each  IS  Executive 
Meeting;  attendees  will  each  receive  a  hardcopy  of  presentation  materials. 


OPTIONAL  SERVICES 

In  addition  to  standard  services  described  above,  you  may  select  either  or  both  of  the  optional 
services  defined  below: 

...  Large  Scale  Systems  Directions 
(Residual  Value  Forecasts) 

This  set  of  three  reports  details  IBM's  actions  in  the  large  system  market  and  responses  by  other 
vendors  in  the  marketplace.  Residual  value  forecasts  for  IBM  and  selected  IBM-compatible 
mainframes  are  included.  Also  coveredare  storage  devices,  printers  and  other  peripherals. 

...   On-Site  Presentation 

During  the  final  three  months  of  your  subscription  period,  INPUT'S  senior  IS  consultants  will 
present  to  you  and  your  staff  (at  your  site),  the  results  of  all  IS-related  research  conducted  by 
INPUT  during  your  subscription  period.  The  presentation  and  discussion  following  clarifies  the 
real  impact  that  industry  events  and  trends  will  have  on  your  firm. 


For  more  information,  contact  your  nearest 
INPUT  office  listed  on  the  next  page. 
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